To determine the association of socio-economic status 1.05-1.14; women 1.08, 95% CI 1.05-1.13), body mass (SES) and prevalence of hypertension and its risk facindex (odds ratio: men 1.12, 1.08-1.18; women 1.11, tors in a rural population, a cross sectional survey was 1.06-1.16) and sedentary lifestyle (odds ratio: men 1.45, conducted in two randomly selected villages in the 1.32-1.58; women 1.38, 1.26-1.49). Only weak but sigMoradabad district in North India. There were 1935 resinificant associations were observed with smoking, alcodents aged over 25 (984 men and 951 women) who were hol and salt intake. The association of hypertension with randomly selected and categorised into social classes social class was reduced after adjustment of body mass 1-4 depending upon SES based on occupation, housing index, sedentary lifestyle, smoking and salt intake (odds conditions, land holding, total per capita income, ownerratio: men 0.96, 0.81-1.14; women 0.73, 0.54 -1.04). ship of consumer durables and education. The prevaThere was an increase in the prevalence of hypertension lence of hypertension diagnosed by JNC V criteria and age-specific blood pressure (BP) with increasing (Ͼ140/90 mm Hg) was significantly higher among social age in both sexes. The overall prevalence of hypertenclass 1 and 2 and showed positive relation with SES in sion by WHO criteria (Ͼ160/95) was 4.6% and by JNC V both sexes. Among social class 1 and 2 subjects, there criteria 20.8%, and the rates were comparable in both was a higher prevalence of overweight and obesity and sexes. Social class 1 and 2 subjects in rural North India sedentary lifestyle. Logistic regression analysis with have a higher prevalence of hypertension and its risk adjustment of age showed that SES had a positive factors of overweight and sedentary lifestyle. relation with hypertension (odds ratio: men 1.09, 95% CI
Introduction
factors, for the first time to our knowledge in India. 10 In developed countries there is strong inverse
In this paper we examine the association between association between cardiovascular disease and hypertension and its risk factors with social classes social status, whether measured by occupation, in a rural population from North India. income or education. 1 The prevalence of coronary risk factors and blood pressure (BP) levels are also
Patients and methods
higher in the lower social classes. [1] [2] [3] However, studies from developing countries have shown no such
The subjects and methods of this study have been correlation. Studies in Indian migrants to Britain described previously. 10 In brief, we selected two vilreported a higher prevalence of hypertension, higher lages at random from the Moradabad district which stroke mortality and higher BP levels and body mass has a population of 0.1 million (census, 1991) . We index (BMI) than in their siblings in India. This sugrandomly selected two to three blocks from each gests that socioeconomic factors and lifestyle may street of each village. Each block contained 100-300 be important in the development of hypertension. 4, 5 adults and we selected 2000 subjects for this study. A few studies from India which have examined this Details of population in the two villages were question suggest that BP increases with social class obtained from the voters' lists (1991) . The total and that hypertension is more common in higher study sample was 2235 subjects Ͼ25 years of age, of income groups.
6-8 Social classes and the prevalence which 300 (13.4%) refused to give a detailed history of risk factors of hypertension have not been studied and examination. All subjects included in the study adequately in other developing countries. 9 In the had lived in the area since birth. All 1935 subjects, Indian Social Class and Heart Survey, we reported (984 males and 951 females) were invited for partician association between social classes and the prevapation in the study. A physician and social worker administered questionnaire was prepared based on the guidelines of ies. 8 The questionnaire was validated 8 and included information on age, sex, education, socio-economic Statistical analysis status (SES), physical activity, past and family hisAssuming from other studies that the prevalence of tory of hypertension, smoking and alcohol conhypertension is about 5% in the community, we sumption. The SES measurement scale was conwould need a sample of at least 1500 subjects to estistructed based on earlier studies from India and was mate with 90% confidence to detect at 5% signifigraded into social classes 1-4 based on classicance a relative risk of 1.54 for prevalence of hyperfication of Raman Kutty and coworkers 12 (see tension in Indians. We proposed a larger sample size Appendix). In this method scores were assigned to to increase the level of confidence and to estimate each subject based on education, occupation, housthe prevalence to within 2% error on either side ing conditions, ownership of consumer durables, which was deemed satisfactory as a first estimate. land holding and per capita total income of the famMultivariate analysis to determine the overall ily members. Per capita income was calculated from relation of social class with hypertension and risk the total income of the family from all sources divfactors was performed by logistic regression. The ided by number of family members. Educational dependent variables were presence of hypertension, status was assessed by the number of years of edusalt intake, alcohol, smoking, physical activity and cation calculated from the highest class achieved.
obesity. Independent variables were social class, age Housing conditions and consumer durables were and physical measurements. Age, which is the major assessed as described by Raman Kutty. 12 Social class confounding factor, was then added to the equation 1 was considered highest and 4 lowest. Salt intake and odds ratios determined and tabulated. Odds was assessed with the help of a salt measure by mearatios were calculated for hypertension last, after suring the salt used in cooking of food and added adding BMI, salt and alcohol intakes, smoking and during eating by each subject.
sedentary lifestyle to the equation. All P values were Physical examination included measurements of two-tailed and significance was taken as P Ͻ 0.05. height, weight and BP. Body weights were measured by the dietitian independently in light underclothes
Results
to the nearest 0.5 kg. Height was measured in standing position. BP (systolic and diastolic phase V The overall prevalence of hypertension Ͼ25 years of age using the JNC V criteria (Ͼ140/90 mm Hg) was Korotkoff) was measured while seated in the right arm after 5 min rest with a standard mercury man-20.8% each in men and women. There was an age dependent increase in the prevalence of hypertenometer by the same physician in all subjects. When a high BP (Ͼ140/90 mm Hg) was noted, a final readsion in both sexes. When classified according to WHO criteria (Ͼ160/95 mm Hg), the prevalence of ing was recorded in the lying position after a 5 min rest as per WHO guidelines.
11 A 12-lead electrocarhypertension was less than one quarter than the rates according to JNC V criteria in both men (20.8 diogram was recorded in all subjects.
vs 5.1%) as well as in women (20.8 vs 4.2%). Only 22 patients (12 males and 10 females) were known hypertensives, and of these only one third were taking regular treatment ( Table 1 ). The mean systolic Diagnostic criteria and diastolic BPs were significantly associated with age in both sexes ( Table 2 ). The diagnosis of hypertension was made when systolic BP (SBP) was 140 mm Hg or more or diastolic A lowering of SES from social class 1 to social class 4 was associated with a significant declining BP (DBP) was 90 mm Hg or more as per guidelines of the US National Health and Nutrition assessment trend in the prevalence of hypertension and its risk factors (Tables 3-5 ). No such trend was observed for survey.
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Figures for the older WHO criteria (Ͼ160/95 mm Hg) were also recorded. BMI was calsalt, alcohol and tobacco intake. There was a significant positive rank correlation of the social class culated and obesity defined as a BMI of Ͼ27 kg/m 2 , and overweight as a BMI Ͼ25 kg/m 2 . Figures for criwith BMI (r = 0.12, P Ͻ 0.01 for men and r = 0.09, P Ͻ 0.05 for women) and sedentary lifestyle teria laid down by the Indian Consensus Group 14 for overweight (Ͼ23 kg/m 2 ) were also calculated.
(r = 0.13, P Ͻ 0.01 for men, and r = 0.11, P Ͻ 0.05 for women). In India, cigarette, beedies, Indian pipes, raw tobacco and chewing tobacco are commonly consumed Multivariate logistic regression analysis was done to determine the association of social class with and people use tobacco in more than one form. We therefore categorised users of any form of tobacco as hypertension (Ͼ140/90) and the prevalence of its risk factors (Table 6 ). The results showed a signifismokers as was done in other studies. 12 Beedies are a type of cigarette in which leaf is used for paper.
cant positive association of level of social class with the age adjusted prevalence of hypertension, and Subjects who admitted to drinking alcohol more than once a week (at least 300 ml beer or 60 ml indirisk factors of hypertension obesity and overweight and sedentary lifestyle in both men and women. ginous or factory made whisky) were categorized as alcohol consuming. Physical activity was assessed Only weak but significant association was observed with salt, smoking and alcohol intake. Adding BMI, from occupational and spare time activities. According to Paffenberger et al, 15 a person is considered sedentary lifestyle, smoking and salt intake to the equation negated the association of social classes as leading a sedentary lifestyle if he or she walks Ͻ14.5 km a week, climbs fewer than 20 flights of with the prevalence of hypertension in both males (odds ratio 0.96, 95% CI 0.81, 1.14, and females stairs a week and performs no moderately vigorous physical activity on 5 days a week.
(odds ratio 0.73, 95% CI 0.54 -1.04). JNC V = Joint National Committee V guidelines. This study showed that the prevalence of hypertension (Ͼ140/90) and its risk factors were significantly associated with level of SES in a cohort of rural population in North India. Social class 1 and 2 were India because in most studies, only economic status has been considered as the sole attribute of social associated with a higher prevalence of JNC V hypertension. This relation persisted after adjustment of class. [6] [7] [8] 16 In one study from South India all other attributes of social class were duly considered to age but declined after the addition of other lifestyle characteristics in a multivariate analysis. Overclassify the SES. 12 However, no attempt was made to classify hypertension and its risk factors accordweight and obesity and sedentary lifestyle were also more prevalent among social class 1 and 2 subjects.
ing to social class. One study 6 from central India in 448 subjects showed that hypertension was more However, physical activity was greater among social class 3 and 4 subjects. prevalent among high income group and education was not associated with hypertension. Another The results of the Indian Social Class and Heart Survey cannot be compared with other studies from study 16 among 3340 industrial workers and 1008 were significantly associated with social class and were significant risk factors of hypertension. The prevalence of hypertension (Ͼ160/95) in this professionals showed that hypertension (Ͼ160/95) study is comparable with other studies from rural was significantly higher among professionals than areas. 6, 7 According to the JNC V criteria, hypertenindustrial workers (14.1 vs 2.6%). Mean systolic and sion was prevalent in 20.8% each in men and diastolic BPs were significantly higher among higher women. Cross-sectional surveys in countries with income subgroups compared to lower income subdifferent cultures and at various stages of economic groups in both industrial and professional subjects. development have shown a consistent relationship The professionals had higher income and education between age and BP. This study showed a rising than the industrial workers. In a recent study among trend in the prevalence of hypertension and age-spe-595 elderly urban subjects, the prevalence of hypercific BP with increase in age in both sexes. However, tension (Ͼ160/95) was significantly higher among contrary to developed populations 20 the average SBP middle and higher income groups than lower in the seventh decade were 134 mm Hg in men and income groups. 8 130 mm Hg in women. In our study, the DBP did Contrary to these studies, a recent study 17 from not decrease after the fifth decade, instead it showed West India reported that illiteracy and lack of edusome increase, more so in females (Table 2 ). In unaccation were independently associated with hypercultured societies, BP may not change with age. tension and CHD. These findings are consistent with They acquire a predisposition to age related increase the observations made in developed countries. [1] [2] [3] A after adoption of lifestyle resembling that of the recent American Heart Association scientific stateaffluent societies. It seems that in rural population ment on socioeconomic factors and cardiovascular of India the transition from poverty to affluence has disease reiterated that coronary risk factors have just started. become more prevalent among uneducated people
In conclusion, the present study has shown that and people of low social class. 18 Studies from other the prevalence of hypertension was significantly developing countries have not analysed data accordassociated with higher social classes. BMI and seding to social class. 9 In Sri Lanka, 19 lower social class entary lifestyle were significant risk factors of hyperwas not associated with CHD and its relation with tension. The prevalence of hypertension has become hypertension was not examined. In developing a public health problem in the rural population of countries, people in lower social class are unable to North India. groups from total scores. Maximum score was 16 and minimum 4 indicating social class 1-4.
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